The organization of the 5S RNA cluster has been analyzed in four strains of Drosophila melanogaster by the Southern technique. In some of the strains the 5S RNA cluster appears to be interrupted by an unrelated sequence. In other strains a continuous cluster is present.
INTRODUCTION
In the fruit fly Drosophila melanogaster there are about 160 5S RNA genes per haploid genome (1, 2) located at locus 56 F on chromosome two (3, 4) . The single repeat unit consists of a 5S gene plus spacer DNA and is about 375 base pairs long (4, 5) .
The molecular organization of these genes can be studied by using appropriate restriction enzymes that fail to cut within the 5S repeat unit and therefore excise the whole cluster. The fragments so generated can be separated by gel electrophoresis and identified by the Southern technique (6) . This approach has been adopted in several laboratories but the results obtained have been so far conflicting. An early attempt led to the conclusion that the 5S genes are grouped in two clusters roughly equal in size separated by an unrelated sequence (7' . Although there was some genetic evidence to support this result (2) ,technical reasons, namely the electrophoretic conditions used, did not allow a firm conclusion. More recently the same problem has been reinvestigated by two groups who have presented evidence that on the contrary the 5S RNA genes are all contiguously arranged to form a single uninterrupted cluster 160 repeats long (4. 8) .
In this report the analysis has been extended to four inbred strains of Drosophila using a variety of restriction enzymes.
The results show that there are differences among strains. In tvo of the strains all the enzymes tested devided the 5S cluster into tvo parts -whereas in the other two, only one enzyme -was found to split the cluster. In addition, variability within a , strain was detected by comparing restriction patterns of the 5S cluster in individual flies.
MATERIALS AND METHODS

Drosophila strains
The flies were maintained at Molecular Biology (Edinburgh) and provided by D. Finnegan. Cambridge (Oregon-R) is a line vhich originates from Vancouver, has been maintained for at least 6 years in Cambridge and 2 years in Edinburgh. Yale (Oregon R) originates from Yale University and has been maintained for one year at Imperial College (London) and for 2 years in Edinburgh.
The Canton S originates from Oak Ridge Laboratory and has been maintained for at least 20 years in Cambridge. No further information is available to date for the gtu^ strain.
DNA preparation
Single flies were roughly dissociated with dissecting needles under a microscope and transferred to 100 ul of 50 mM Tris, 100 mM EDTA pH 7.8 containing 100 ug/ml pronase on ice. After 10-15 min, the samples were made T% SDS and heated to 65*C for 30 min. It is apparent that each strain e:chibits a unique restriction pattern. In particular three features vary: i) the number of fragments bearing 5S sequences, ii) the mobility of the fragments, iii> the relative intensity of the bands. i) In two of the strains analyzed (Fig. 1A,B N all the enzymes, alone or in combination, produced two bands. In the other two strains (Fig. 1C,D The results of a partial digestion, using 6 enzymes, of the gtw a strain DNA is shown in Fig. 3 and the resulting molecular weights are reported in the legend. In all the partial digests a high molecular weight band appears and its aize is either the 
Intrastock analysis
From the analysis of single flies of the gtwa strain (Fig. 4) it appears that there is also some intrastock polymorphism which however does not seem to be related to the variability among the strains. Fig. 4 Intrastock analysis. DNA of individual flies from the gtw a strain vere digested with EcoRI. The handling of a 0.3% gel involves distorsions. To enaure that all the samples would be comparable, about 2 h after the start of the run in all the slots an aliquot of T4 DNA was added and labeled T4 DNA included in the probe. Three variants with an extra band 27 Kb and one variant with an additional faint band 26 Kb long are observed.
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DISCUSSION
In this report a variety of restriction enzymes have been used to study the organization of the 5S cluster in Drosophila.
It is shown that the number and the size of the fragments containing 5S genes varies among the strains.
One possible explanation of this variability is that in all the strains studied there are two clusters of 5S genes separated by an unrelated sequence. In some of the strains this sequence T/ould be long and variable enough to accomodate seven restriction targets 6 base pairs long. In other strains the same sequence would be either much shorter or repetitive so that only one of the enzymes tested would cut it. According to this model, another source of variability among the strains would be the different length of the two 5S clusters. In some cases (gtv 3 -strain)
they would be roughly of equal size whereas in others (Yale, Cam bridge, Hind III digest) the clusters would be different in the number of repeats.
An alternative possibility is that in the four strains analyzed there is only one continuous 5S cluster. The occurrence of the two bands would be due to a number of extra restriction sites in a hypervariable region of the cluster. Occasional extra sites have been found in cloned 5S DNA (4) which seem to be preferentially located in some areas (9) . According to this second alternative, the variability would result in the type, the number and the distribution of these additional restriction targets within the 5S cluster.
However, in order to fit this alternative with the patterns observed, this hypervariable region should be so heterogeneous in sequence and so well defined in length that in fact this hypothesis overlaps largely with the previous one.
A third possible explanation postulates that the variability in restriction patterns reflects true differences in the organization of the 5S genes in different strains. In some strains the two 5S clusters would be separated by an unknown sequence which would vary from one strain to another in the position it occupies within the cluster. In other strains all the 5S genes would be continguous but some of them would differ from the others in having occasional extra restriction site (Cambridge, Hind III and Canton S, EcoRI digests).
In light of the evidence described in previous reports and here, this seems to be the most likely interpretation.
The genetic evidence suggests that the 5S genes are organized in two functional linked clusters (2) . Deficiency mutants contain ing about half of the 5S gene repeats have been shown to contain a cluster approximately halved in size (8) . Cytological studies have shown that in optimal conditions of hybridization and exposure, the in situ picture reveals two very close bands at the 56 F locus on chromosome two (10, 4) . These data suggest that in some strains the 5S RNA genes are organized in two clusters separated by an unrelated sequence.
On the other hand, from experiments analogous to the ones reported here, it has been concluded that in Drosophila, the 5S genes form a continuous cluster (4, 8) .
The results described in this report reconcile these two lines of evidence by showing that there are differences among the strains. The molecular basis for this variability would be a segment of DNA which is present within the 5S cluster in some strains and absent in others.
